The optimal antimicrobial regimen and treatment duration for acute uncomplicated pyelonephritis are unknown.
I N THE UNITED STATES AT LEAST 250 000 episodes of acute pyelonephritis occur annually among adult women, resulting in as many as 100 000 hospitalizations. 1, 2 However, the optimal antimicrobial regimen and duration of therapy for this infection have not been established.
In contrast to the paucity of controlled treatment trials in women with pyelonephritis, recent studies of women with uncomplicated lower urinary tract infections have established that these infections can be treated effectively with antimicrobials for less than 7 to 14 days. [3] [4] [5] Three-day regimens of trimethoprim-sulfamethoxazole or fluoroquinolones appear to provide adequate cure rates, while being associated with lower cost and fewer adverse effects than longer regimens. The current standard duration of therapy for acute uncomplicated pyelonephritis is 14 days, but few studies of shorter-course therapy for this infection have been undertaken. Increasing antimicrobial re-sistance and concomitant reduced clinical efficacy of amoxicillin and ampicillin for urinary tract infections have been observed for the last 2 decades, greatly limiting the use of these drugs for treatment of cystitis and pyelonephritis. 4 Recently, increasing in vitro resistance of uropathogens to trimethoprimsulfamethoxazole has been reported in the United States. 6 However, the extent of this resistance and its clinical implications are unclear. Furthermore, the current shift to outpatient management and emphasis on cost-saving strategies make it timely to evaluate critically treatment regimens for acute, uncomplicated pyelonephritis.
We conducted a multicenter, randomized,double-blind,outpatienttrialtocompare the efficacy, safety, and relative costs of oral ciprofloxacin, 500 mg twice per day for 7 days, and oral trimethoprimsulfamethoxazole, 160/800 mg twice per day for 14 days (with or without an initial intravenous dose of ciprofloxacin or ceftriaxoneineachgroup)inwomenwith acute uncomplicated pyelonephritis. We hypothesized that the 7-day ciprofloxacin regimen would have equivalent efficacy to the 14-day trimethoprimsulfamethoxazole regimen and in vitro resistanceoftheinfectingpathogenwould be associated with decreased efficacy.
METHODS

Study Population
Premenopausal women aged at least 18 years with a clinical diagnosis of acute uncomplicated pyelonephritis were enrolled at 25 outpatient centers (ie, emergency departments, clinics, and offices) throughout the United States between October 1994 and January 1997. The study was approved by each institutional review board. Eligible patients had flank pain and/or costovertebral angle tenderness; a temperature higher than 38.0°C, orally, or higher than 38.6°C, rectally; and pyuria (Ͼ8 leukocytes per microliter by hemocytometer or Ͼ5 leukocytes per high-power field by the sediment examination method). Exclusion criteria were: severe sepsis; immunocompromised condition; diabetes; urologic abnormality; serum creatinine level of more than 229 µmol/L (2.6 mg/dL) or creatinine clearance level of less than 30 mL/min (0.50 mL/s); persistent vomiting; hospital admission; fluoroquinolone, sulfaonamide, penicillin, or cephalosporin allergy; pregnancy or lactation; a systemic antimicrobial within the previous 72 hours; investigational drug administration within 30 days; and previous enrollment in this study.
Study Procedures
Subjects had a medical history and physical examination performed, including a pelvic examination. Those who met entry criteria and provided written informed consent had pretherapy blood cultures (2 sets) and urine specimens (collected by midstream clean catch or bladder catheterization) obtained for culture and susceptibility testing.
Initial stratification to decide whether the initial dose of antimicrobial would be given intravenously or orally was made by the treating physician. Subjects were then randomly assigned to receive 500-mg tablets of ciprofloxacin (Cipro, Bayer Corporation Pharmaceutical Division, West Haven, Conn) or 160/800-mg tablets of trimethoprimsulfamethoxazole (Bactrim, Roche Laboratories, Nutley, NJ). Subjects receiving an initial intravenous dose were administered 400 mg of ciprofloxacin (ciprofloxacin group) or 1 g of ceftriaxone (trimethoprim-sulfamethoxazole group, Rocephin, Roche Laboratories) over 60 minutes. Antimicrobial infusions were identical and oral medications were encapsulated in opaque gelatin capsules (#000) for blinding purposes. Patients who were unable to tolerate oral medications after up to 12 hours of observation were discontinued from the study. All patients received 1 capsule twice per day for 14 days; ciprofloxacin-treated subjects received placebo twice per day for the last 7 days. Compliance was evaluated by conducting pill counts from blister packets at each follow-up evaluation.
Microbiological Methods
All patients had a quantitative urine culture collected before the start of therapy, at days 3 to 5 during therapy, and at days 4 to 11 and 22 to 48 posttherapy (ie, following the end of the initial 14-day regimen for each treatment group). Organisms present in a concentration of 10 3 colony-forming units/mL or more were identified using standard microbiological techniques. Antimicrobial susceptibility testing was performed according to National Committee for Clinical Laboratory Standards laboratory procedures using the modified Kirby-Bauer procedure or by microdilution. 7, 8 Pretherapy blood cultures, if positive, were repeated within 72 hours.
Main Outcome Measures
Primary study outcomes were study drug efficacy based on continued bacteriologic and clinical cure (such that no alternative antimicrobial therapy for urinary tract infection was prescribed) through the 4-to 11-day posttherapy visit among all enrolled patients who were evaluable for efficacy analyses (efficacyvalid group). Criteria for efficacy evaluation were: (1) enrollment criteria for acute uncomplicated pyelonephritis, (2) pretherapy growth of uropathogens of 10 4 colony-forming units/mL or more (midstream clean catch) or of 10 3 colonyforming units/mL or more (catheterization); (3) study drug received 5 full days or more (unless clinical or bacteriologic failure occurred requiring another antimicrobial); (4) no other systemic antimicrobial use; and (5) 1 or more posttherapy follow-up visits including repeat urine culture and measurement of pyuria. Patients remained in the study whether the pretherapy blood or urine isolate was subsequently found to be resistant to either or both study drugs.
Continued bacteriologic cure was defined as pathogen growth of less than 10 4 (clean catch) or less than 10 3 (catheterized) colony-forming units/mL through the posttherapy follow-up visits. Bacteriologic failure through the 4-to 11day posttherapy visit was classified as superinfection with a new uropathogen or persistence of the original uropathogen (based on standard microbiological identification techniques). Continued clinical cure was defined as absence SHORT-COURSE ANTIMICROBIAL REGIMENS FOR PYELONEPHRITIS of all signs and symptoms of illness through the posttherapy follow-up visits. Clinical failure was defined as deterioration, persistence of signs and symptoms of the initial infection after 3 days of antimicrobial treatment, or recurrence of signs and symptoms after initial cure or improvement. According to the study protocol, patients with bacteriologic or clinical failure discontinued taking the study antimicrobial and were prescribed alternative antimicrobial therapy.
Secondary study outcomes included bacteriologic and clinical responses through the 22-to 48-day posttherapy visit for the efficacy-valid group. For all patients receiving at least 1 dose of study drug, intent-to-treat analyses were done. Adverse drug events, evaluated by questioning patients at each follow-up visit, were calculated for all enrolled patients. Continued bacteriologic and clinical cure rates were calculated for all enrolled patients who had a pretherapy and at least 1 posttherapy evaluation, using the last posttherapy visit. Health resource use and cost-per-cure analyses were done for all enrolled patients with cure determined by clinical status at the last visit, regardless of whether the patient received alternative antimicrobial therapy. Patients without follow-up or with inconclusive follow-up were classified as having clinical failure.
Patients were withdrawn from the study if they were either classified as a clinical or bacteriologic failure, or if they experienced a serious adverse drug event. At this time, patients were also evaluated for bacteriologic and/or clinical outcome. Unblinding of study drug assignment was discouraged, occurred after study withdrawal, and excluded subjects from the efficacy-valid group. An attempt was made to follow patients (including those who discontinued taking the study drug) through the 22-to 48-day posttherapy visit.
Health Resource Use and Cost Analyses
All health care resources used were prospectively collected. Additional resources were defined as those associated with clinical or bacteriologic failure, or adverse drug events. The perspective of the cost analysis was that of the third-party payer. Direct medical costs were assigned retrospectively and were reported in 1997 dollars. 9,10 Total costs were calculated based on the sum of the costs associated with the following: the initial visit, including site of care (ie, office or emergency department), antimicrobial, urinalysis, and urine culture; a single follow-up visit (if there was at least 1 follow-up visit) with urinalysis and urine culture; and additional resources used associated with failures and adverse drug events including subsequent nonstudy-required medical visits, laboratory and radiology tests, hospitalizations, therapeutic adjuncts, and other antimicrobials, through the patient's last visit. Costs of hospitalizations, office visits, laboratory tests, and other procedures were estimated by multiplying relative value units by an estimate of the average cost per relative value unit (TABLE 1). 9-15 Cost per cure was calculated based on the total costs for all patients divided by the number of cured patients in each treatment group.
Statistical Methods
It was originally estimated that 180 efficacy-valid patients needed to be enrolled to have an 80% power to demonstrate equivalence in cure rates at 5-to 9-day and 25-to 45-day posttherapy visits using a 1-sided 95% confidence interval (CI) around the difference in bacteriologic and clinical responses for the efficacy-valid group. During the study, new US Food and Drug Administration guidelines were issued recommending 2-sided 95% CIs. 16 Thus, for the primary efficacy variables, 2-sided 95% CIs weighted by stratum using a Cochran-Mantel-Haenszel procedure were constructed around the difference in success rates. The 2 treatments were considered equivalent at the 5% significance level if the lower bound of the 95% CI around the difference in success rates was −10% or more. Based on these changes, the estimated sample size was increased (ie, 250 efficacy-valid patients) and enrollment was extended, but the number of efficacy-valid patients was lower than anticipated, in part because of variable times of patient follow-up. Consequently, prior to data analysis and unblinding, follow-up evaluation intervals were extended to 4 to 11 days and 22 to 48 days, resulting in 27 (15 ciprofloxacin, 12 trimethoprim-sulfamethoxazole) and 12 (7 ciprofloxacin, 5 trimethoprim-sulfamethoxazole) additional efficacy-valid patients, respectively.
Baseline medical variables were analyzed using contingency table analysis, adjusting for a possible stratum effect. For continuous variables, a 2-way analysis of variance model was fitted with stratum and treatment as factors to compare the 2 treatment groups. The 95% CIs around the differences in rates for secondary variables were constructed using a normal approximation of the binomial distribution with continuity correction.
RESULTS
Study Population
A total of 378 patients were enrolled and followed up for a median of 45 days after study entry (range, 0-98 days). Numbers of patients assigned to treatment groups, who were evaluable for study drug efficacy and assessed at follow-up visits, and reasons for nonevaluability are summarized in FIGURE 1. Evaluable subjects in the 2 treatment groups were well matched with respect to demographic characteristics and symptom severity on study entry (TABLE 2) . No evaluable patient missed more than 2 doses of her prescription. Fourteen subjects (5.5%) had bacteremia pretherapy, all with E coli. All E coli blood isolates were susceptible to ciprofloxacin, whereas 4 (29%) were resistant to trimethoprim-sulfamethoxazole.
Bacteriologic Outcome. For the efficacy-valid group, 112 (99%) of 113 subjects given oral ciprofloxacin for 7 days with or without an initial intravenous dose of ciprofloxacin and 90 (89%) of 101 subjects given oral trimethoprimsulfamethoxazole for 14 days with or without an initial intravenous dose of ceftriaxone had continued bacteriologic cure through the 4-to 11-day posttherapy visit (95% CI, 0.04-0.16 for the difference; P = .004; FIGURE 2). In this interval, all failures were due to persistence except for 2 trimethoprim-sulfamethoxazole-treated subjects who had superinfection caused by Staphylococcus aureus and Citrobacter freundii, re- The ciprofloxacin group was given oral ciprofloxacin, 500 mg twice per day for 7 days (with or without initial 400-mg intravenous dose) followed by placebo for 7 days. The trimethoprim-sulfamethoxazole group was given oral trimethoprim-sulfamethoxazole, 160/800 mg twice per day for 14 days (with or without initial intravenous ceftriaxone, 1 g). spectively. Continued bacteriologic cure rates through the 22-to 48-day posttherapy visit were 94 (85%) of 111 ciprofloxacin-treated patients and 80 (74%) of 108 trimethoprim-sulfamethoxazoletreated patients (95% CI, 0.00-0.21; P = .08; Figure 2 ).
Among women receiving ciprofloxacin, bacteriologic cure rates were similar regardless of whether the initial dose was given intravenously (TABLE 3) . Among women receiving trimethoprimsulfamethoxazole, an initial intravenous dose of ceftriaxone was associated with a greater bacterial cure rate at days 4 to 11, but not at 22 to 48 days posttherapy, compared with that seen for women receiving only oral trimethoprim-sulfamethoxazole (Table 3) . Intentto-treat analysis of continued bacteriologic cure for the ciprofloxacin group was 84% (128 of 153 patients) compared with 74% (112 of 152 patients) for the trimethoprim-sulfamethoxazole regimen (95% CI, 0.01-0.19). Of the 14 patients with E coli bacteremia, 2 (20%) of 10 trimethoprim-sulfamethoxazole-treated subjects had urinary bacterologic persistence. All 4 ciprofloxacin-treated subjects achieved bacterologic cure.
Clinical Outcome. For the efficacyvalid group, 109 (96%) of the 113 subjects given oral ciprofloxacin for 7 days with or without an initial intravenous dose of ciprofloxacin and 92 (83%) of 111 subjects given oral trimethoprimsulfamethoxazole for 14 days with or without an initial intravenous dose of ceftriaxone had continued clinical cure through the 4-to 11-day posttherapy visit (95% CI, 0.06-0.22; P = .002; Figure 2 ). Of the clinical failures, 1 (25%) of the ciprofloxacin-treated patients and 8 (42%) of the trimethoprim-sulfamethoxazole-treated patients failed within the first 4 days of treatment. Continued clinical cure rates through the 22to 48-day posttherapy visit were 96 (91%) of 106 ciprofloxacin-treated patients and 82 (77%) of 106 trimethoprimsulfamethoxazole-treated patients (95% CI, 0.03-0.23; P = .02; Figure 2 ).
For both treatment groups, clinical cure rates were similar regardless of whether an initial dose of antimicrobial was given intravenously (Table 3) . Intent-to-treat analysis of continued clinical cure rates for the ciprofloxacin group were 82% (137 of 167 patients) compared with 72% (124 of 172 patients) for the trimethoprim-sulfamethoxazole group (95% CI, 0.01-0.19).
Of the 14 subjects with E coli bacteremia, 1 of 10 trimethoprimsulfamethoxazole-treated subjects was considered a clinical failure; the remaining subjects were clinical cures.
Effect of Trimethoprim-Sulfamethoxazole Resistance on Bacteriologic and Clinical Outcomes. Contin-ued bacteriologic cure rates through the 4-to 11-day posttherapy visit among trimethoprim-sulfamethoxazole-treated subjects were significantly higher among those infected with trimethoprimsulfamethoxazole-susceptible as opposed to resistant E coli, 96% (73 of 76) vs 50% (7 of 14), respectively (95% CI, 0.15-0.77; PϽ.001). Corresponding continued clinical cure rates through the 4to 11-day posttherapy visit among trimethoprim-sulfamethoxazole-treated subjects infected with trimethoprimsulfamethoxazole-susceptible vs resistant E coli were also significantly differ- Trimethoprim-Sulfamethoxazole
The ciprofloxacin group was given an oral dose of ciprofloxacin, 500 mg twice per day for 7 days (with or without initial 400-mg intravenous dose) followed by placebo for 7 days. The trimethoprim-sulfamethoxazole group was given oral trimethoprim-sulfamethoxazole, 160/800 mg twice per day for 14 days (with or without initial intravenous ceftriaxone, 1 g). Oftrimethoprim-sulfamethoxazole-treated women with resistant strains, 6 of 7 who had bacteriologic failure also had clinical failure. Among ciprofloxacintreated women who were infected with trimethoprim-sulfamethoxazole-resistantstrains,bacteriologicandclinicalcure ratesthroughthe4-to11-dayposttherapy visit were 100% (18 of 18) and 95% (18 of 19), respectively. Among women infected with trimethoprim-sulfamethoxazole-resistant E coli, continued bacteriologic cure through the 4-to 11-day posttherapy visit occurred more frequently among those receiving an initial intravenous dose of ceftriaxone than those only treated with oral trimethoprim-sulfamethoxazole (5 of 5 patients vs 2 of 9 patients, respectively). However, continued clinical cure rates were similar (4 of 7 patients vs 2 of 10 patients, respectively). The 1 patient with a ciprofloxacin-resistant P mirabilis strain was treated with ciprofloxacin and achieved bacteriologic and clinical cure.
Evaluation of Safety, Health Resource Use, and Costs
Safety,healthresourceuse,andcostswere evaluatedforall378enrolledpatients.Adverse drug events occurred in 24% of 191 ciprofloxacin-treated patients and in 33% of 187 trimethoprim-sulfamethoxazoletreated patients, respectively (95% CI, −0.001 to 0.2) (TABLE 4). Gastrointestinal events, headache, and rash tended to occur more frequently in the trimethoprim-sulfamethoxazole group. Adverse events causing study drug discontinu-ationoccurredin11(6%)oftheciprofloxacin-treated patients and 21 (11%) trimethoprim-sulfamethoxazole-treated patients.
Additional health resource use (ie, excluding resources required for initial management, and posttherapy follow-up visits for patients without earlier treatment failure) was higher in all categories for patients treated with trimethoprim-sulfamethoxazole than ciprofloxacin, with the exception of radiological procedures (TABLE 5). Since more trimethoprim-sulfamethoxazoletreated patients had clinical failures and accrued high costs, the mean total cost per patient was greater for trimethoprimsulfamethoxazole-treated patients ($687) than for ciprofloxacin-treated patients ($531) by 29% or $156 (95% CI, −$118 to $443). By the last follow-up visit, clinical cure occurred in 86.4% and 89.3% of ciprofloxacin and trimethoprim-sulfamethoxazole-treated patients, respectively (95% CI, −0.096 to 0.037). Seventeen ciprofloxacin and 10 trimethoprim-sulfamethoxazoletreated patients had inconclusive follow-up and were classified as failures. Since trimethoprim-sulfamethoxazoletreated patients ultimately required more interventions and new antimicrobial prescriptions to achieve cure, the mean cost per cure was higher for trimethoprimsulfamethoxazole ($770) than ciprofloxacin-treated patients ($615) by 25% or $155 (range of difference based on upper and lower bounds of the 95% CI in cure rates, $102-$207).
COMMENT
Although acute uncomplicated pyelonephritis is a relatively common and potentially serious infection in young women, few controlled treatment trials have been conducted to define optimal therapy. 17 Previous studies suggest that ampicillin should no longer be used since at least 30% of causative E coli strains are ampicillin-resistant. 4, 18, 19 In addition, these and other studies demonstrate that treatment of acute uncomplicated pyelonephritis in the outpatient setting is safe and effective in appropriately se- *Values are expressed as number (percentage). †Given oral ciprofloxacin, 500 mg twice per day for 7 days (with or without an initial 400-mg intravenous dose). ‡Given trimethoprim-sulfamethoxazole, 160/800 mg twice per day for 14 days (with or without intravenous ceftriaxone, 1 g). events (ie, excluding resources required for initial management and follow-up visits after therapy for patients without earlier treatment failure). †Given oral ciprofloxacin, 500 mg twice per day for 7 days (with or without an initial 400-mg intravenous dose). ‡Given trimethoprim-sulfamethoxazole, 160/800 mg twice per day for 14 days (with or without intravenous ceftriaxone, 1 g). §Such as intravenous fluids, bladder catheterization, or cystoscopy. Such as urinalysis, complete blood cell count, or serum chemistry. ¶Includes all topical and systemic antimicrobials (including antibacterial and antifungal agents). lected women. [20] [21] [22] Unfortunately, most previous trials have not assessed patients with causative organisms resistant to the study antimicrobials, thus precluding evaluation of the effects of in vitro resistance on clinical outcome.
In general, existing studies of treatment duration in acute uncomplicated pyelonephritis have been uncontrolled, small, and underpowered, or have included patients with complicated infections. 17, [23] [24] [25] [26] In 1 randomized trial comparing 2 vs 6 weeks of oral therapy with trimethoprim-sulfamethoxazole or ampicillin for women with acute uncomplicated pyelonephritis, 2-week therapy was as effective as 6-week therapy with either drug and resulted in fewer adverse effects, less frequent selection of resistant strains, and lower costs. 19 Whether a duration of therapy even less than 14 days is effective is unclear. In a small trial of hospitalized men and women with complicated and uncomplicated pyelonephritis, who were given parenteral netilmicin or ciprofloxacin, Bailey et al 23 demonstrated that 5 days of treatment resulted in short-term bacteriologic cure rates of approximately 90%. However, late recurrence was observed in some patients. 23 A trial among men and women with acute complicated and uncomplicated pyelonephritis, conducted by Jernelius et al, 24 demonstrated that a 7-day oral regimen of pivampicillin-pivmecillinam resulted in significantly fewer bacteriologic cures compared with a 14-day regimen (9 [28%] of 32 patients vs 20 [69%] of 29 patients, respectively). In contrast, our data demonstrate bacteriologic and clinical cure rates exceeding 90% with a 7-day course of ciprofloxacin for women with acute uncomplicated pyelonephritis. The difference in bacteriologic outcomes in these studies may be due to multiple factors, including differences in the drugs used and patient inclusion criteria. 24 Our data demonstrate an unexpectedly high prevalence of in vitro resistance to trimethoprim-sulfamethoxazole among E coli strains causing acute uncomplicated pyelonephritis. In 1994, prior to beginning the study, resistance rates to trimethoprim-sulfamethoxazole among uropathogens associated with acute uncomplicated pyelonephritis were generally less than 10% at investigative sites. However, increasing rates of trimethoprim-sulfamethoxazole resistance have been reported among urinary E coli isolates. 6, [27] [28] [29] [30] Significantly, in vitro resistance to trimethoprim-sulfamethoxazole was strongly associated with bacteriologic and clinical failure in our patients. In vitro resistance, which is correlated with achievable serum antimicrobial levels, would not necessarily be expected to predict clinical outcome in urinary tract infections since urine antimicrobial levels are many times greater than serum levels for most antimicrobial agents. Indeed, for cystitis, bacteriologic eradicationcanfrequentlybeachieveddespite in vitro resistance of the uropathogen to the treatment antimicrobial. 5 Pyelonephritis appears to be a deep tissue infection for which adequate serum antimicrobial levels are important.
We also observed that trimethoprimsulfamethoxazole resistance was not uniform among E coli causing acute uncomplicated pyelonephritis in the United States, with much higher rates seen in the Western states. These data suggest that trimethoprim-sulfamethoxazole may no longer be appropriate as an empiric therapy in certain geographic areas. In these areas, initial empiric outpatient therapy with a fluoroquinolone should be strongly considered. Patients treated with trimethoprim-sulfamethoxazole should be followed up carefully until susceptibility results are available.
A frequent practice in emergency departments is to administer the first antimicrobial dose intravenously to sicker patients with pyelonephritis, particularly those with nausea and vomiting. 22 To mimic clinical practice and include patients with greater illness severity in the current trial, physicians were allowed to give the first dose of ciprofloxacin intravenously prior to an oral ciprofloxacin regimen, or ceftriaxone prior to an oral trimethoprim-sulfamethoxazole regimen. Ceftriaxone was chosen as most representative of emergency department practice at that time based on an informal survey. Administration of the first antimicrobial dose intravenously did not generally appear to enhance cure rates compared with those observed in patients receiving only oral regimens. However, patients were not randomized to these treatment strategies and, therefore, no conclusions can be made as to their relative therapeutic benefit.
We also evaluated the use of health care resources by women presumptively treated for acute pyelonephritis with the 2 antimicrobial regimens. This trial was not powered to show statistical significance in the economic differences between treatment groups for health care resource use. However, resource use did appear to be higher in all categories among trimethoprimsulfamethoxazole-treated patients, with the exception of radiological procedures. Although the prescription cost of the ciprofloxacin regimen was greater than that of the trimethoprim-sulfamethoxazole regimen, patients treated with the trimethoprim-sulfamethoxazole regimen tended to have greater overall costs, particularly those related to subsequent hospitalizations, office visits, and laboratory tests. It should be noted that, because these results were derived from a clinical trial, they may not accurately reflect actual or optimal practice. For example, whereas some physicians may routinely change antimicrobial drug therapy for an improved patient whose urine isolate is subsequently found to demonstrate in vitro resistance to their treatment drug, this was not mandated in our protocol. Also, since the cost analysis was conducted from the perspective of the third-party payer, our results did not capture indirect or intangible costs (eg, missed work or school, diminished health-related quality of life).
The current investigation was designed to address many of the limitations of previous studies and to conform to the Infectious Diseases Society of America's recommendations for conducting clinical trials by limiting the study population to a homogeneous group of young women with acute uncomplicated pyelonephritis; by employing a randomized blinded design; by treating all women, including those later found to have resistant strains with the assigned regimen; by fol-
